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sntly utilized in biological laboratories. Probably 
i techniqud is in the measurement of the 


| l a 
ible light (400 to 700 nm) selectively and, as a 


ress appear colored. Substances that do absorb visible light are called pigments, Other 
U Ences do not absorb light of visible wave engths and appear colorless We can study 


ealorless compounds in two different ways 


Cah see and measure 


* Another is that colorless compounds us 


that is not visible to the naked eye. Abs 

cannot observe it unaided, 
Using a spectrophotometer, whieh measures th 
wavelengths (visible or not), allows us to deter 
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One is that they can often react with other substarices to form colored derivatives that we 


Í 
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ally abot light in the region of the spectrum 
ption of this light can be measured, even it we 


» absarptign by a solution of light of specific 
nine concentration, 


\ second application of spectrophotometry is the determination of the absorption spectrum of a 


| as colordd solutions since a spectrophotometer 


| gan measure absorbance of light that we cannot see. 


| Absorption spectra and color 
Kepardless of whether a solution is colorless or colored, the wavelength(s) absorbed are unique. 
pA solution ofa particular compound, such as hémoglobin, always absorbs light of specific 
wavelengths and reflects light of other wavelengths. For ¢very compound, if you measure the 
plaportion of light absorbed, for any wavelength, you will always get the same answer. This is 
‘the basie idea of the absorption spectrum of 4 specific compound, which is the proportion of light 


i 


absorbed foreach wavelength of the spectrum. 
Lhe wavelength(s) absorbed by a substance in ! 
tothe color that we perceive, The "color" isa ft 
Ispevilic wavelengths of light is a function of md 
Ht a substance absorbs blue and red tight, but no 
the only light that reaches us from that substanc 
specttum of a green solution, it should show low 


e visible}part of the spectrum is complementary 
netion offhumun perception, but absorption of 
lecular interaction with light, 

green light, we will see it as green since that is 
`, Therefi re, When you look at the absorption 
‘ubsorbahce of wavelengths in the green part of 


the spectrum but high absorption of light in the red and blue parts of the visible spectrum, 
While the "color" ofa substance depends on the person observing it, absorption of specific 
wavelengths depends on the molecular structure of the substance. This allows qualitative 
analysis (Le, identification) of some substances by determination of the absorption spectrum 
hoe wavelength of light absorbed the most is known as (Ama) 
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Procedure. 


a Didi nese i . 
i hd a Iing/ml solution of the g! 
: Make dilution as given below in 4 
_Dilutioné [Blank 
Solution (ml) [0 wae 
DOM) [5 — 


Absorbance 


| ee 
the color of solution. 


4. Select the wavelength compleme tary to the 

a Prepare the spectrophotometer by/setting Absorbance to zero. 
6. Record the transmittance and abs rbance of different dilution. 
7. Draw a line graph with Dilution at X-axis ‘ia %T at Y-axis. 


t 


Infer the effects of dilution on transmittance and absorbance of selected wavelength: 


en 
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| 

ame principles 
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i 20™ is that the scanning 
{ absorbance at eac h 


A vanning ` 
used f OR pect ophotometer operates on the 
sc u ' 
ds aac and quantitative analysis, 
oy my che i frophotometer's main advantag over the gpectronic 
spe Ophea ometer canr , } € 
“n rapt ths and recor 
wavelength Didly scan a range of wavelengths: 


| 

Procedure: 

Prepare 10ml solution 

Mix i : 

i l E 7 PIEMeNt to dissolve as much as possible. | 

Dt er the solution through Whatman No.1 filter paper. 
Obtain clean plate reader wells. 
Place water i i , 
F à bie water in first well, this will serve as our blank. 
, ns each filtered solution in triplicate in wells. 

l Make your plate scanner ready for the absorption; place the plate holding the well in the reader. 


’ > Scan the plate at 350nm wavelength. 
* N 3 i j ; 
ote the absorption in the blank and solution containing wells in the chart given below. 


" Repeat steps 8 and 9 with each given wavelength. 
-Subtract the reading of blank well from the solution containing wells in each corresponding light 
wavelength. 


is Average the absorption reading for each solution. 
à Draw a line graph for each solution to find 'at wavelength the absorption was highest (Amax) 


of each given color pigment A concentration of mg/ml. 


Samp# | w1 
| 


+ ——— 


Results: 


| Solution 1 
| Solution 2 
_ Solution 3 


Note: note the wavelength of light at which the solution sho 
corresponding to the color of solution. n the lowest absorption andh 
Ow ij 
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Meas ing concentration 

lhe basis of this application of spectr 
by a solution of a particular compound is 
allows for a quantitative analysis of cone 


ophgtometry is 
function o 
tration of a substance f 


relationship, 

f -erle OR Cimolar 7 A/ el 
where A is absorption, e is molar absorpti “ity, dis the p A 
be omitted in the formula in most cases), ¢ stand for concentration. lution. This light is the 
A spectrophotometer will direct light of a pecific wavelength eh a ited li shri). 
incident light (Io). The light that passes th ugh the solution 15 the transmitted 1g 
F=t/ in OR — T% = (1/ To) X 100 | 


ath length ¿which is constant jem # 


i 


The absorbance (A) of the solution is the log of the ratio of these two measures. 


A = log lo’ I OR A= -logio 


Molar Absorption Value 


In order to apply the Beer-Lambert equation you must know the 
as the 


(E) for the substance (compound) and wavelength you are using. This is defined 
Absorbance of a 1 M solution so it can beimeasured easily by the obvious - reading 


Absorbance of a 1 M solution. 
| | 
Standard Curve: | | 
The extinction coefficient (e) is characteristic pf a given substance under a precisely defined set of 
conditions, such as wavelength, solvent, and temperature. This can be used to measure the e 
concentration of unknown solution using the Beer-Lambert relationship. However. for substances 
with strong absorbance, the Absorbance of a! M solution is too great to read in iiy F 
instrument. The measured extinction coefficient also depends partially on a = analy tical l 
the instrument used. For these reasons, predetermined values for the exti e c laracteristics of 
usually are not used for quantitative analysis. In this gase a standard - JONES coefficient 
measuring Absorbance of a number of dilute solutio each of kn l urve Is produced by 
When Absorbance is plotted against concéntration thes abe of th ap concentration. 

between concentration and Absorbance. This isthe E value ( Bae ie 0 
standard curve gives you E. Once you have measure E, i ia » If L=1) so the slope of the 


solution (of that compound) by measuring Absorbance hei find the concentration of any 
E. | same wavelength used to ¢ a 
' 


is the relationship 


alculate 
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SOLUTION ¢ 
? Prepare b tubes 


LEITET uy 
according to thè 
Mrepare the Speetronic 20 fey the 


1 Record the Absorption for the 


Tp riper (RP) 
j 


hawt Mivan kae lew, te 1 bso Me Selutionn, oot pt 


bsorptibn Meine tive tat 
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reading by orng the 
different CONCERT Hate o 
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| Sede \ Core RP (0 ane/mnt) mi D, 10 mi 
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b. Plot the absorbance at Y axis and 
Calculate the slope 


Record the 


tlon of unknown concentration 
'. Calculate the concentration of unk using the slope equation 
Results: alicia 
| samplet | Aso 
S N (one 
2o] 
3 ~T m 
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Objective: Produce standard curve for the m thylene blue solution and ut 

Methylene blue Solution with unknown cone ntratlon. 
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Theory. | 
Measuring concentrati | : 
À concentration | . F 

8 ih ta Mes > tion of lig 
Fhe basis of this application of spectrophgtometry is that the proportie nf Ml compound. Thi: 
by a solution of a particular compound is à function af the Aaah it neh i A yke 

F à . p e n e P > (1 d Kad PI 

allows for a quantitative analysis of conceptration of & substance from the 
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ht that is absorbed 


relationship. 


l tle OR Cmolar ` A/ el hich iaconuisnt bhi we 

Where A is absorption, © is molar absorptipity, (ts the path length (which Is ¢ 

be omitted in the formula in most cases), q stand for concentration. eae a 
' ion. This light is the 


A spectrophotometer will direct light of a specific wavelength on your solut ight (I 
incident light (lo). The light that passes through the solution is the transmitted light (1) 


T={/lo OR T%=(I/lo)X 100 | 


The absorbance (A) of the solution is the log of the ratio of these two measures. 
A = logio lo /1 OR A= -logio | 


In order to apply the Beer-Lambert equation you must know the Molar Absorption Value 
(E) for the substance (compound) and wavelength you are using. This is defined as the 
Absorbance of a 1 M solution so it can be measured easily by the obvious - reading 
Absorbance of a 1 M solution. 


Standard Curve: 
The extinction coefficient (e) is characteristic pf a given substance under a precisely defined set of 


conditions, such as wavelength, solvent, and emperature. This can be used to measure the 
concentration of unknown solution using the cer-Lambert relationship. However, for substances 
with strong absorbance, the Absorbance of a 1 M solution is too great to read iian i dy pa ri 
instrument. The measured extinction sisi ile also depends partially on the ue, o = pea 
the instrument used. For these reasons, pidisteimined values for the extinctio i heie bi i 
usually are not used for quantitative analysis. In this case a standard curv si Se 
measuring Absorbance of a number of diltte solutions, each of known c es produced by 
When Absorbance is plotted against concentration the slope of the li n concentration. 
between concentration and Absorbance. This is the Elvalue HAIC at is the relationship 
standard curve gives you E. Once you have measured|E. vou oan e 1t L=1) so the Slope of the 

| “ YOu can find the concentration of; 

Of any 
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7 à ‘ sé 
Prepare b tubes according to the chart giver] below to prepare the 
É, 


Nrepace the Spectronic 20 for the reading b 


zeroing the absorption using the blank tube 
t 
pr i Record tho Absorption for the different condentration of methylene blue, 
Stdd L Cone. MB (Simg/mi) ml =| D HO ml f | Atsa 
) OS 0.3 24? | 
2 oO i f 0.6 l fee { i 
3 115 i o | 0.9 E 2j ooo i o 
è 20 REF | 
g I Y E = > pees — r _ — 
fo een | 1S T TRS spo m8 D POPS 
a {30 a e 
E ~ aeaeaie +— mansn 
| 
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Plot the absorbance atYa 
IS Calculate 
IG. Re 


xis and concentrat on of 


1?. Calcul 


ion of unknown concentration 
ate the concentratio 
Results: 
_ Sample# 
> 1 =a m 
= 
2 nS ORR 
3 d 


olution of given concentratie: 
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